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Prevention of cardiopulmonary embolization
of polymethylmethacrylate cement fragment
after kyphoplasty with insertion of inferior
vena cava filter
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We report the case of a 51-year-old woman who underwent kyphoplasty with polymethylmethacrylate for painful
compression fracture of the third lumbar vertebra. Infiltration of cement into the inferior vena cava, noted intraopera-
tively, was confirmed with postoperative CT scan. A Greenfield filter was placed to prevent cardiopulmonary emboliza-
tion of the fragment. On follow-up x-rays, the cement fragment was found to have detached and embolized into the vena
cava filter. Endovascular technique was used to retrieve it to the common femoral vein with subsequent successful removal
of the crescent-like fragment with operative exploration. Patient was asymptomatic at four-week follow-up visit. ( J Vasc
Surg 2010;51:210-3.)Percutaneous vertebral augmentation encompasses a
group of imaging-guided procedures (vertebroplasty, ky-
phoplasty, and skyphoplasty) used to treat painful compres-
sion fractures caused by osteoporosis or vertebral body
tumors. Kyphoplasty entails creation of a cavity using an
inflatable balloon tamp, which is filled with a viscous mix-
ture of polymethylmethacrylate (PMMA) cement and an
opacifying agent under fluoroscopic guidance. PMMA ce-
ment, frequently leaks into paravertebral soft tissues, in-
cluding veins.1 We report the case of an acrylic cement
infiltration into the inferior vena cava (IVC) treated with
anticoagulation, prophylactic placement of a Greenfield
filter (Boston Scientific, Natick, Mass), and subsequent
combined endovascular and open surgical removal of the
fragment two months later after breaking loose and embo-
lizing to the filter.
CASE REPORT
A 51-year-old woman, with L4-L5 and L5-S1 transforami-
nal lumbar interbody fusion five months prior to presentation,
was found to have a painful compression fracture at L3 in
November 2008. Kyphoplasty was performed under local anes-
thesia as per standard bilateral transpedicular approach with
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210inflation of the balloon to 3 mL using biplane fluoroscopy.
Pre-treatment venography was not performed. During injection
of the PMMA cement on the right side, extravasation was noted
anteriorly with possible infiltration into the inferior vena cava.
Subsequent computed tomography (CT) scan confirmed leak-
age into a right lumbar vein and inferior vena cava (Fig 1a, 1b).
An inferior vena cavogram demonstrated the cement and asso-
ciated turbulent flow. No attempt was made to detach the
fragment from the caval wall to avoid causing further injury.
Instead, a Greenfield filter (Boston Scientific) was deployed to
prevent embolization (Fig 2) and a heparin weight-based pro-
tocol was started. This was switched to oral anticoagulation
prior to discharge. Even though the patient remained asymp-
tomatic over the next eight weeks, on follow-up abdominal
X-rays, the fragment was found to have detached and embolized
into the Greenfield filter. Given the risk of further thromboem-
bolization, we decided to remove the fragment.
After withholding the warfarin for a week, the patient was
brought to the endovascular laboratory for endovascular retrieval
of the cement. The cement was successfully snared using a 6 Fr EN
Snare device (InterV, Gainesville, Florida, USA) and brought
distally to the femoral vein from the IVC, but given its elongated
crescent shape was not able to be retrieved through the 18 Fr
sheath (Fig 3a). Although no significant force was applied to pull
the cement, the patient developed back pain and a drop in her
systolic pressure to 80 mm Hg. We elected not to perform a
venography, as we were concerned about losing the snared frag-
ment. Intravenous fluid resuscitation was initiated and the patient
was transferred to the operating room for surgical removal of the
cement and possible exploration of the retroperitoneum to rule out
venous injury.
Upon exposure of the right common femoral vein, the cement
was palpated within it. After proximal and distal control of the vein,
a longitudinal venotomy was performed with subsequent extrac-
tion of a 4.5-cm linear fragment of cement without any difficulty
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ration of the retroperitoneum with exposure of the IVC and right
iliac veins was undertaken, with no injury noted. Blood pressure
returned to normal prior to completion of the procedure. The
Fig 1. Postoperative sagittal (a) and coronal (b) computed to-
mography (CT) scan images showing leakage of polymethyl-
methacrylate (PMMA) anteriorly and into the inferior vena cava at
the level of the third lumbar vertebra.
Fig 2. Successful placement of a Greenfield filter above the ce-
ment fragment.patient did well postoperatively and was discharged on postopera-tive day three. She was found to be doing well at four-week
follow-up visit.
DISCUSSION
Since the first description of percutaneous vertebro-
plasty in 1987 and subsequent introduction of kyphoplasty,
percutaneous vertebral augmentation techniques are in-
creasingly used in the treatment of osteoporotic and neo-
plastic vertebral compression fractures. Approximately 38,000
vertebroplasties and 16,000 kyphoplasties were performed in
the United States in 2002.2
Percutaneous vertebroplasty is a minimally invasive
procedure involving insertion of a needle cannula
Fig 3. (a) Cement fragment snared and retrieved to the level of
right common femoral vein. (b) Extracted linear polymethyl-
methacrylate (PMMA) cement fragment measuring 4.5 cm.through the pedicle into the vertebral body with image
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under high pressure. Kyphoplasty uses a larger needle,
through which an inflatable balloon is introduced into
the vertebral body. This creates a cavity that is filled with
PMMA cement. Skyphoplasty, a modification of kypho-
plasty, uses a plastic tube instead to create the cavity.
After introduction into the vertebral body, the tube is
compressed in an accordion fashion into a popcornlike
configuration, creating a cavity.1
The most frequently reported complication is cement
leakage (30%-75% for vertebroplasty, 8.6%-33% for kypho-
plasty). Despite the high incidence, very few of these are of
clinical consequence. Intravertebral venography prior to
injection of the cement has been proposed as a means to
increase safety of the procedure. However, this practice is
not universal and its usefulness is debated.3,4 The risk for
pulmonary embolism is 0.9% for vertebroplasty versus 0.4%
for kyphoplasty.5
Appearance of such emboli ranges from multidimen-
sional masses to linear catheter-like shapes of varying sizes.6
Both asymptomatic and symptomatic pulmonary embolism
cases have been described in the literature, including in-
stances of multiple cardiac perforations and death.5,7 Ac-
cordingly, treatment has varied from observation and anti-
coagulation to endovascular retrieval or open heart surgery
for removal and repair.5,8-10 When intervention is contem-
plated, risk and benefits must always be evaluated on a
case-by-case basis, taking into consideration the possibili-
ties of translocation, thrombosis, and damage of surround-
ing tissue by PMMA cement.
Despite widespread use of an IVC filter for preven-
tion of large pulmonary embolism from proximal deep
vein thrombosis, to the best of our knowledge, prophy-
lactic deployment of IVC filter after diagnosis of intra-
caval cement leakage has not been reported. Although
the long-term consequences of untreated intra-caval ce-
ment are unknown, as evidenced by our case, a fragment
that is initially attached to the caval wall may subse-
quently break loose and migrate proximally. Based on
our experience and a previous similar report by Herbst-
reit et al, it is our opinion that an IVC filter can prevent
proximal migration of an intracaval PMMA fragment.11
A retrievable filter with smaller openings (eg, Gunther
Tulip) could be more effective and amenable to removal
after extraction of the fragment.12 In particular, atten-
tion should be placed on the size and shape of the cement
emboli. In this instance, a sharp crescent-like embolus
could have caused significant damage to the vasculature,
heart, and lung parenchyma.
As previously reported, standard endovascular tech-
niques are applicable to retrieval of acrylic cement emboli
from intra-caval location.13 We were able to successfully
remove the cement from the IVC filter and bring it down to
the common femoral vein. However, sheath size ultimately
made it difficult to extract it endovascularly. Performing
venotomy, in such situations, might need to be a precon-ceived notion when removing objects of such shape and
caliber.
CONCLUSION
Physicians should become aware of PMMA emboliza-
tion after percutaneous vertebral augmentation procedures
and the possible management solutions. The role of vascu-
lar surgeons to evaluate such problems will certainly in-
crease as these procedures are performed more frequently.
Physicians must assess the risk-to-benefit ratio of interven-
ing in a patient with an elongated, sharp PMMA cement
fragment attached to the IVC wall and consider the possi-
bility of deploying a retrievable IVC filter to prevent car-
diopulmonary embolization. Size and shape of emboli must
be taken into consideration when contemplating such an
intervention. This case illustrates that cement pulmonary
embolism can be prevented with IVC filter insertion and
fragments can be extracted by a combination of endovas-
cular and open surgical technique.
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